Conversion of pastureland into cropland has occurred at a rapid rate on the central to northern Great Plains. A reduction in total acreage of pastureland from this conversion has resulted in a decline of total numbers of beef cows in the same region. One method to mitigate the decline in cow numbers is to increase carrying capacity of the remaining pastureland acres. Introducing warm-season annual grass species into perennial coolseason grass pastures to increase dry matter production during the mid-summer time period that perennial coolseason grasses would be most dormant is one strategy that may be able to boost production. An increase in production during this time period could result in an overall increase in total land area biomass production to be able to maintain or increase the number of cow units per acre of pastureland.
Introduction
Conversion of pastureland into cropland has occurred at a rapid rate on the central to northern Great Plains. A reduction in total acreage of pastureland from this conversion has resulted in a decline of total numbers of beef cows in the same region. One method to mitigate the decline in cow numbers is to increase carrying capacity of the remaining pastureland acres. Introducing warm-season annual grass species into perennial coolseason grass pastures to increase dry matter production during the mid-summer time period that perennial cool-season grasses would be most dormant is one strategy that may be able to boost production. An increase in production during this time period could result in an overall increase in total land area biomass production to be able to maintain or increase the number of cow units per acre of pastureland.
Experimental Procedures
Five warm-season annual grasses [forage sorghum (Sorghum bicolor), sudangrass (Sorghum bicolor ssp. drummondii), sorghum-sudangrass hybrid, pearl millet (Pennisetum glaucum), and corn (Zea mays)] were no-till-drilled into perennial cool-season western wheatgrass pasture within a randomized complete block design experiment with four replications. Western wheatgrass was harvested at a 4-inch height in late spring prior to annual warm-season grass seeding in 2015. Following wheatgrass harvest, warmseason annual grasses were no-till drilled in 12-inch row spacings at a seeding depth of one inch. At the time of emergence, plots were then broadcast fertilized with 60 lb of N/acre. Also, shortly after emergence, population density was measured in the center two rows of each subplot. Warm-season grasses were harvested at a 6-inch height for yield determination at 45 and 90 days after planting with a self-propelled flail harvester. Warm-season annual grasses harvested at 45 days were allowed to accumulate regrowth and were also harvested at 90 days to represent a 2-cut system, while annual grasses harvested one time at 90 days represented a 1-cut system. Western wheatgrass growing in plots the following year was harvested again in late spring to determine production effects of prior year warm-season grass interseeding. The experiment was repeated at a different field location in 2016.
Results and Discussion
Western wheatgrass yields prior to seeding warm-season annual grasses and the year after seeding warm-season annual grasses were not different among the annuals for either the 2015 or 2016 seeding. Therefore, seeding warm-season annuals had no effect on western wheatgrass yield the next year. The lack of rainfall in 2015 during the end of May and all of June reduced dry matter yield production potential of western wheatgrass. Following wheatgrass harvest in June, soil was dry, and lacked precipitation for germination of annual warm-season grasses until mid-July. In 2015, emergence and establishment of annual warm-season grasses was poor. Pearl millet was the only annual warm-season grass that established a population of more than 10,000 plants/acre. Annual warm-season grasses desiccated under continued dry conditions before harvest and resulted in 0 population at time of harvest. The 2016 seeded annual warm-season grasses, with more abundant precipitation resulting in excellent stands, had much greater emergence and survival than in 2015. Annual warm-season grass yields were greatest for sudangrass and sorghum-sudangrass in 2016, and yield from a 1-cut harvest system was typically greater than the total yield of the 2-cut harvest system. The lack of any effect on western wheatgrass yield following the 2015 warm-season annual grass seeding could be attributed to the lack of moisture and lack of any growth of the warm-season grasses during the summer of 2015 to affect western wheatgrass the next spring. However, in 2016, ample moisture was present for annual warm-season grasses to establish and to accumulate abundant yield. Even though more than 1-2 ton/acre of forage was produced by some warm-season annual grasses during 2016, this forage growth had no effect on subsequent western wheatgrass yield the next spring.
Implications
Summer precipitation had the greatest effect on the success or failure of warm-season annual grasses to provide extra forage when interseeded into cool-season grass pasture. With average summer precipitation, interseeding warm-season annual grasses from the sorghum family into semi-dormant western wheatgrass pasture provided abundant extra forage. During years of low summer precipitation, this management practice involves much greater risk. Table 1 . Western wheatgrass dry matter yield prior to planting warm-season annual grasses into wheatgrass stubble, and dry matter yield the year after seeding Western wheatgrass DM yield Warm-season grass species
